In order to assess current conservative physiotherapy strategies we assessed all primary care referrals for frozen shoulder to our physiotherapy department over a 12-month period.
INTRODUCTION
Frozen shoulder, or adhesive capsulitis, is defined as a condition of uncertain aetiology characterised by the spontaneous onset of pain with significant restriction of both active and passive range of movement of the shoulder 1 .
A primary or 'true' frozen shoulder occurs where there is no exogenous cause or preexisting condition. It presents an idiopathic decreased range of movement in which no systemic diagnosis, precipitating shoulder condition or radiographic explanation can be found [2] [3] [4] .
Despite considerable scientific research, the aetiology and pathology of frozen shoulder remain unknown 5 . The prevalence has been estimated at approximately 2-3% of adults in the general population 6 . However Bunker 7 calculated a much smaller prevalence of 0.75% of the population based upon clinic attendance in secondary care. It usually develops between the ages of 40 and 70 1, 4, 8 and rarely recurs in the same shoulder unless an injury or disease process predisposes the joint to repeat episodes of stiffness 9, 10 .
Many studies have attempted to establish the most effective treatment for frozen shoulder but there still remains much debate in the literature. Currently there is no agreement on the standard management of this condition 11 . The controversy is due in part to a failure of many authors to precisely define and accurately identify frozen shoulder among other causes of shoulder pain and stiffness 4, 12 .
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The Chartered Society of Physiotherapy has completed a project on the management of frozen shoulder 13 . Conclusions drawn from these evidence-based clinical guidelines suggest future researchers should report their physiotherapy interventions in sufficient detail to remove ambiguity consider multi-centre trials and focus on specific stages of frozen shoulder. In line with these recommendations, the aim of this study was investigate and report the clinical effectiveness of common physiotherapy interventions in the treatment of frozen shoulder using validate outcome measures to determine effectiveness.
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METHODS
Ethical approval was obtained from the Stockport Local Research Ethics Committee
Clinical Trial Registration Number: 05/Q1401/86. All patients gave written informed consent before participating in the study,. The study used a randomised control trial (RCT) of three common physiotherapy interventions. Patients were randomly allocated to treatment groups and the study conformed to the CONSORT statement 14 .
Eligible patients were all new referrals to the physiotherapy with a diagnosis of frozen shoulder. Patients were assessed and inclusion and exclusion criteria verified (Table 1) .
Inclusion criteria were representative of the typical features of frozen shoulder 15 . The exclusion criteria served to eliminate patients with an inappropriate diagnosis of frozen shoulder and other inappropriate medical conditions complicating the pathology.
All patients underwent a standardised subjective and objective examination, as recommended by Wadsworth 16 and Bowling et al. 17 . Routine anteroposterior and lateral radiographs were performed.
Following baseline evaluation, outcome measures were taken at six weeks, six months and at one year. All outcome measures were performed and recorded by an independent physiotherapist (SR) who was not involved in direct treatment of any patients and was blinded to the treatment allocation. Patients who expressed a desire to withdraw from the trial due to inability to cope with ongoing symptoms were recorded as having failed treatment and offered alternative treatment.
Intervention Groups
Patients meeting the inclusion criteria and agreeing to participate in the study were then randomly allocated to one of the three treatment groups: group one: exercise class plus home exercises (Exercise Class), group two: individual multimodal physiotherapy plus home exercises (Multimodal Physiotherapy) and group three: home exercises alone (Home Exercise). These groups were identified to reflect current clinical practice. An independent statistician generated the assignment scheme using computer-generated permuted block randomisation. A random block length (chosen with equal probability from blocks of length six, nine or 12) was used.
The Exercise Class group treatment consisted of group therapy scheduled twice a week for heat, stretches and the identical home exercise programme as given to each of the other groups.
The Home Exercise group received instruction on the specific shoulder exercises in the information booklet.
All patients were given standardised advice and instructed in an identical home exercise programme. The information booklet included the home exercises, a description of frozen shoulder pathology, advice on sleep, posture and pain relief.
Outcome Measures
The primary outcome measure was the Constant-Murley Score 19 , which reflects shoulder function with accuracy, reliability, and reproducibility 20, 21, 22 . The score combines subjective and objective measures to produce a 100 point score, comprising four parameters: activities of daily living, range of motion, pain and strength. The minimal clinically important difference (MCID) is the smallest change in a score that patients perceive as meaningful, causing clinicians to consider a change in the patients' management 23 . There is no data, which clearly state the MCID for the Constant score.
However, routine clinical practice within the organisations involved would normally consider a change of approximately 15 points to be clinically important.
The secondary outcome measures were the Oxford Shoulder Score and the SF-36. The OSS is a subjective questionnaire, which contains 12 questions derived from two parameters, pain and function. Scores from each of the questions are added to produce a single score ranging from 12 (least difficulties) to 60 (most difficulties) 24 . Patients complete the score unaided. The SF-36 is a widely used, self-administered, 36 item generic 8 indicator used to assess general health 25 . It has recently been applied to the evaluation of shoulder disorders 26 . This is a questionnaire designed to assess eight dimensions of health status, which includes physical functioning (10 items), role limitations due to physical health problems (four items), bodily pain (two items), social functioning (two items), mental health (five items), role limitations due to emotional problems (three items), vitality and general health perceptions (five items).
Statistical Analyses
Data was analysed within groups to assess the effects of each intervention on the outcome measures and between groups, to compare the effects of the intervention. All data were tested to determine if normally distributed and where appropriate, a repeated measures one-way analysis of variance (RM ANOVA) on the outcome data was conducted. All data were tested using Mauchly's test for sphericity. Pairwise comparisons using the Least Squares Difference were conducted to investigate the differences between the different treatment groups and at the different time intervals following intervention. The baseline (pre-intervention) measurement was included as a covariate as it will be related to the repeated measurements following introduction of the different interventions rather than being an outcome of the intervention. The effect of the intervention (the average effect of the intervention over time) is then tested via the main effect of intervention group, whether the effect of the intervention varies over time is represented by the interaction between the intervention group and the repeated group and the repeated factor over time.
A power calculation was performed estimating the MCID of 15 points for the Constant Score, to achieve 80% power and 5% significance. A cohort of 117 patients was required with 39 in each of the three treatment groups.
RESULTS
A total number of 850 patients were referred to physiotherapy, with a primary care diagnosis of frozen shoulder, during a 12-month period. 705 did not fit the study inclusion criteria for primary idiopathic frozen shoulder. 70 patients declined to participate. Thus 75 patients entered the study and were randomly assigned to one of three groups (exercise class n=25, Multimodal physiotherapy n=24, home exercises n=26). One patient from the exercise class group died and was lost to follow-up. One patient in the multimodal physiotherapy group was referred for a steroid injection at 6 weeks and 2 from the home exercise group at 6 months, all were included in the analysis on an intention to treat basis.
The mean age was 51.1 years old (SD 6.84). The ratio of female to male was 1:1.14. The dominant arm was affected in 53% of the study population; 73% of patients were right- One of the interesting findings of this study relates to the diagnosis of frozen shoulder.
Only 17% (145/850) of initial referrals from primary care met the inclusion criteria for primary idiopathic frozen shoulder. This suggests a need to educate primary care physicians and physiotherapists involved in the diagnosis and management of frozen shoulder to improve their clinical diagnostic accuracy. This low number of "true frozen shoulders" in the population questions the estimations of primary care prevalence 6 and 13 more in keeping with the estimations made by Bunker 7 . This difference in true prevalence made recruitment much slower than we had anticipated and lead to the key limitation of this study in that the number of patients recruited did not meet our initial power calculations. However despite the smaller numbers we have demonstrated statistically significant differences between the treatment modalities studied.
A further limitation of the study is the absence of a natural history control group. The constraints of the ethics process prevented a no treatment arm being included in the study.
However, the home exercises group represents a control against direct physiotherapy management and may well represent a close proximity to the natural history.
This study has also provided information regarding the appropriate use of outcome measures. Both the Constant Score 19, 20, 21, 22 and Oxford Score 24, 31 have been validated for the assessment of shoulder conditions. Both of these scoring systems have shown significant benefits of physiotherapy intervention in this study. The SF-36 however showed very few significant differences overall and none between the groups. This lack of sensitivity of the SF-36 in the assessment of shoulder pathology is also reported by Carette et al 32 , who found no significant differences between the groups they had analysed in their study comparing the use of corticosteroid injection, a supervised exercise programme and a combination of the two and placebo in the treatment of frozen shoulder. Beaton and Richards 33 concluded that the SF-36 was not sensitive enough to detect the disability experienced by patients with upper extremity problems. Griggs et al 34 used the SF-36 in a study evaluating the efficacy of a specific four-direction shoulder-stretching exercise programme. They concluded that the SF-36 did not demonstrate significantly lower scores for the satisfied patients compared with the general population. Buckbinder et al 35 , in a previous trial of oral steroids for frozen shoulder, discovered that only the bodily pain 14 subscale of the SF-36 detected a benefit of prednisolone over placebo at three weeks, despite large clinically significant benefits observed for other outcomes including pain, function and ROM.
In conclusion, this study demonstrates that an exercise class, aimed at a rapid recovery rate with a minimum number of interventions, provides superior outcomes in relieving the signs and symptoms of frozen shoulder compared to those having individual multimodal physiotherapy or performing home exercises. However, standard multimodal physiotherapy remains a good alternative and has been demonstrated to be significantly better than unsupervised exercise at home. We would recommend the use of the Oxford or Constant Score outcome measures but would advise against the use of the SF-36 as it does not appear to be a sensitive reflection of shoulder pathology. We have highlighted the poor level of diagnostic accuracy in referrals and emphasis the need for better education for primary care physicians and physiotherapists in the assessment of shoulder pathology. In the current climate of greater emphasis being placed on referral management, care in the community and primary care triage, this has become more important than ever. Table 1 Inclusion 
